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DETAILED ACTION 

1. Claims 1, 2, 4-9 and 21-32 are pending in this application. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis 
for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

3. Claims 1, 2 and 4-7 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sachdev (US 4,493,855). 

A blanket layer of an organic polymer 6 (thin film) is deposited over 
substrate 1. A blanket layer of a plasma polymerized organosilicon film 7 
(hard mask) is deposited, followed by a layer of a photo, x-ray or e-beam 
resist 8 (light-sensitive). The resist is exposed and developed and then used 
as a mask for etching of the plasma polymerized layer 7. The resist layer 8 
can be removed during the etching of the polymer layer 6 in oxygen. The 
plasma polymerized organosilicon layer 7 is treated in an oxygen plasma, 
such as a conventional oxygen plasma resist asher. The oxygen plasma 
converts the surface and adjacent surface of the film into an etching barrier. 
See col. 5, 15-31 and col. 6, 10-col.7, 53. The reference teaches that the 
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oxygen plasma coverts the surface and adjacent surface of the (patterned) 
organosilicon layer 7 into an etching barrier but is silent on the depth and 
does not disclose altering the surface layer to a depth of at least 10 
angstroms. However it is known by those of ordinary skill in the art that the 
amount of conversion of the surface would be dependent on the conditions 
in which the layer was exposed to the oxygen plasma, including exposure 
time, temperature and oxygen concentration, thereby establishing the 
altered surface depth as a result effective variable. It would within the 
ordinary skill of one in the art to determine the optimal altered surface depth 
by routine experimentation and have a depth of at least 10 angstroms, if 
required, because the depth is a result-effective variable dependent on the 
conditions of oxygen plasma exposure and the discovery of an optimum 
value of a result effective variable is ordinary within the skill of the art, as 
taught by In re Boesch, (617 F.2d 272, 205 USPQ 215 (CCPA 1980)). 

4. Claims 1 and 7-9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stojakovic (US 2005/0051820). 

A stack of initial layers including a photoresist, ARC layer, hard mask 
and MTJ stack (thin film) is formed on an underlying layer. The hard mask 
is etched to form a pattern and the photoresist and ARC layers are stripped 
using a resist strip plasma including oxygen. As the surface of the hard 



Application/Control Number: 10/801,571 Page 4 

Art Unit: 1756 

mask is exposed to plasma it undergoes plasma oxidation. If needed the 
over etch time of the resist strip plasma may be extended to provide a 
thicker surface oxide. After forming the surface oxide 80 on the hard mask 
layer the MTJ stack 29 is etched. See also [0038]-[0042]. Table 1 discloses 
an etch time of 120 seconds for the resist strip and hard mask plasma 
oxidation. The reference teaches that a surface oxide is formed on the hard 
mask prior to its use as an etching mask but is silent on the depth and does 
not disclose altering the surface layer to a depth of at least 10 angstroms. 
The reference however does teach that the over etch time of the resist strip 
plasma may be extended if a thicker oxide surface is required, thereby 
establishing the altered surface depth as a result effective variable. It would 
within the ordinary skill of one in the art to determine the optimal altered 
surface depth by routine experimentation and have a depth of at least 10 
angstroms, if required, because the depth is a result-effective variable 
dependent on the conditions of oxygen plasma exposure such as exposure 
time and the discovery of an optimum value of a result effective variable is 
ordinary within the skill of the art, as taught by In re Boesch, (617 F.2d 272, 
205 USPQ 215 (CCPA 1980)). 
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5. Claims 1 and 3-7 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Angelopoulos (US 6,316,167) in view of Masuyama (US 
5,114,529). 

A RCHX film is deposited over an oxide layer (thin film). R is selected • 
from the group consisting of Si, Gem B, Sn, Fe Ti and combination thereof 
and X is not present or selected from the group of one or more of 0, N, S 
and F. The RCHX layers are useful as hardmask, antireflection layers. The 
photoresist patterns are transferred into the RCHX film, after which the 
photoresist is ashed. The RCHX feature is transferred into the oxide layer. 
See abstract, col. 14, 11-17. Angelopoulos is silent on conditions used to ash 
the photoresist layer. Masuyama teaches that photoresist ashing is typically 
performed by utilizing an oxygen plasma (col.l, 16-17). It would have been 
obvious to one of ordinary skill in the art that the ashing of the photoresist 
in the method of Angelopoulous was performed using an oxygen plasma 
because Masuyama teaches that photoresist ashing is typically performed by 
utilizing an oxygen plasma. While references do not explicitly disclose that 
the surface of the RCHX is treated in the oxygen plasma, one of ordinary 
skill in the art would have to expect the RCHX surface was exposed to the 
oxygen plasma and therefore modified as patterned portions the RCHX 
surface were exposed to an oxygen plasma during the photoresist ashing. 
The reference does not disclose altering the surface layer to a depth of at 
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least 10 angstroms. However it is known by those of ordinary skill in the art 
that the amount of conversion of the surface would be dependent on the 
conditions in which the layer was exposed to the oxygen plasma, including 
exposure time, temperature and oxygen concentration, thereby establishing 
the altered surface depth as a result effective variable. It would within the 
ordinary skill of one in the art to determine the optimal altered surface depth 
by routine experimentation and have a depth of at least 10 angstroms, if 
required, because the depth is a result-effective variable dependent on the 
conditions of oxygen plasma exposure and the discovery of an optimum 
value of a result effective variable is ordinary within the skill of the art, as 
taught by In re Boesch, (617 F.2d 272, 205 USPQ 215 (CCPA 1980)). 

6. Claims 21-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stojakovic as applied to claims 1 and 7-9 above, and 
further in view of Vyvoda (US 2003/0022526). 

The teachings of Stojakovic have been discussed above. Stojakovic 
teaches forming an oxidized hard mask surface during the photoresist strip 
and that the over etch time of the resist strip process can be modified 
depending on the endpoint thickness of the oxide desired. The reference 
discloses an etch time of 120 seconds for the resist strip and hard mask 
plasma oxidation. The reference is silent on the temperature for the plasma 



Application/Control Number: 10/801,571 Page 7 

Art Unit: 1756 

oxidation and does not disclose a substrate temperature of approximately 
20-400 C. Vyvoda teaches that plasma oxidation processes are typically 
carried out at temperatures below about 600 C [0005]. It would have been 
obvious to one of ordinary skill in the art to use a substrate temperature 
below 600 C because Vyvoda teaches that this is a typical temperature for a 
plasma oxidation. 

Response to Arguments 

7. In regards to the 103 rejection over Sachdev, Applicant argues that 
Sachdev does not teach an anti-reflective layer. Sachdev teaches that the 
hardmask material is an organosilicon which meets the limitations of the 
claims. This material would inherently function as an a nti- reflective 
material. 

In regards to the 103 rejection over Stojakovic, Applicant argues that 
Stojakovic does not teach an anti-reflective layer. Stojakovic teaches the 
hardmask comprising TaN/Ti/TiN which meets the limitations of the claims. 
Applicant argues that an oxygen plasma is not taught. Claims 4, 5 and 6 
have been removed from the rejection for that reason. 

In regards to the 103 rejection over Angelopoulos in view of 
Masuyama, Applicant argues that neither reference intentionally treats the 
layer with an oxygen plasma. Masuyama has been cited for its teaching of 
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the oxygen plasma treatment. The RCHX surface is modified whether 
intentional or not and the surface can be any surface of the layer (i.e., it 
does not have to be just the top surface of the layer). 

Conclusion 

8. Any inquiry concerning this communication should be directed to 
Examiner K. Duda at (571) 272-1383. Official FAX communications should 
be sent to (571) 273-8300. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mark Huff, can be reached at 571-272-1385. 

Information regarding the status of an application may be obtained 
from the Patent Application Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.aov . Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). 

Kathleen Duda 
Primary Examiner 
Art Unit 1756 



